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to determine distribution 
ratios, 202, 207 
Ammon's formation 
and olfaction, 418 
Amoeba 
learning in, 111 
pinocytosis in, 466 
Amphibians 
circulation in, 336 
effect of prolactin on, 63-66, 
68-69, 74-75 
erythrocyte measurement 
in, 334 
olfactory sensitivity of, 390- 
91 


Amygdala 
and olfaction, 415-17 
Amy] acetate 
odorous intensity of, 385, 
392 
Analog computer 
see Computer studies 
Anas boscas 
diving physiology of, 328- 
31 


Anatomy 
of olfactory bulb, 408-10 
Androgens 
-CNS interrelationships, 
273 
on erythropoiesis, 45 


gonadal genesis of, 293 
on mucopolysaccharide 
metabolism, 152-54 

on prolactin secretion, 77 
Androstenedione 

placental, 296 
Anemia 

autonomic counteraction of, 


circulation in, 324 
duodenal contents in, 217 
hemolytic 
remission of, 51 
myocardial function with, 
259 
Anesthesia 
and olfaction, 412 
Angina pectoris 
arterial spasm in, 320-21 
hemodynamics of, 261 
Angiotensin 
on erythropoiesis, 45 
on renal autoregulation, 
315-16 
in systemic circulation, 
311, 321-22 
Aniseed, oil of 
olfactory perception of, 384, 
389 


Annelids 
learning in, 124-27 
effects of decerebration on, 
125-27 
Anosmia 
adaptive phenomena of, 
400-1 
Anser anser 
olfactory sensitivity of, 392- 
93 


Ants 
learning in, 130 
Anurans 
prolactin response of, 64 
Aortic valve 
effects of lesions of, 258- 
59 


Aplysia californica 
cross-correlation histogram 
of, 511 
L- Arabinose 
and insulin release, 358 
Arginine-vasotocin 
comparative circulatory 
effects of, 341 
Argininosuccinic acid 
and hair pathology, 171- 
72 


Armadillos 
diving response of, 326 
Arrythmias 
as diving response, 330 
Arteries 
carotid 
treatment of occlusion of, 
319 
cerebral 
separation of functions 
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of, 318 
coronary 
spasm of, 320-21 
occlusion of, 318-19 
hyperbaric relief of, 324 
retrograde flow in, 318 
Arthropods 
learning in, 129 
Artificial insemination 
synchronization of, 271 
Asafetida 


473 
mechanisms of, 457-58 
observations of, 451 
photographs of, 453, 455- 
56 


Autoregulation 
circulatory, 311-17 
abolition or reduction of, 
314-15 
definition of, 311-12 
pressure-flow relationship, 


olfactory perception of, 311-12 
384 and reactive hyperemia, 
Ascorbic acid 313-14 
and iron absorption, 217- 
18 B 
ovarian depletion of, 279- 
80 Baboons 
Asphyxia circulation in, 340 
age effects in resistance to, Bacteria 
325 as lysosome precursors, 
in ducks, 333 471-72 
Astrocytes Bainbridge reflex 
digestive mechanisms of, confirmation of, 248 
446 Basement membrane 


Atrium, cardiac 
hemodynamics and contrac- 
tility of, 257-58 
reservoir function of, 258 


role and structure of, 162 
Basophils 
kinetics, function, and con- 
centrations of, 52-53 


Atropine Behavior 
and myocardial contraction, animal 
232 during feeding, 5-7 
Auditory cortex image-driven, 6-8, 13- 
PST studies of, 514 14 


statistical analyses of single- 
unit data of, 501 
Auditory system 


journal of, 108 
olfactory factors of, 421 
psychoneural integration of, 


PST studies of, 514 6-16 
statistical analysis of single- Benzaldehyde 
unit data in, 501, 505- olfactory perception of, 
6 384 
Autolysosome Biguanides 


cellular role of, 457 

definition of, 438 
Autonomic nervous system 

and myocardial circulation, 


hypoglycemic effects of, 
361 


Bile salts 
and calcium absorption, 214 


245-46 and fat absorption, 208-11 
and myocardial stimulation, intracellular metabolic ef- 
249-54 fects of, 210 


Autophagic vacuole 
definition of, 436 
effect of glucagon on, 467 


Biogenic amines 
and hypothalamic function, 
284-85 


origin and nature of mem- Biotelemetry 
branes of, 451-52 of circulation, 336-37 
Birds 


photographs of, 453, 455- 
56 


relationship to lysosome 
formation, 450-58 
Autophagosome 
cellular role of, 457 
definition of, 438 
Autophagy 
cellular, 450-58 
control mechanisms of, 
466 
diagram of, 468 
function of lysosomes in, 


circulation in, 338, 340- 
41 


diving response of, 326, 328- 
31, 333 

effects of prolactin on, 63- 
66, 68, 73-75, 80-82 

erythrocyte measurement 
in, 334-35 

insulin structures of, 347 

olfactory sensitivity of, 392- 
93 


Blarina brevicauda 
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hematologic values for, 
335 


Blindness 
and menarchal age, 286 
Blood 
changes in during diving, 
331 


comparative studies of, 
334-35 
cord 
steroids in, 297 
flow 
pulsatile, 311 
see also Circulation 
hypoxic 
and heart rate, 248 
PH of 
in respiratory control, 
180 


pressure 
respiratory fluctuations in, 
317 


see also Hematopoiesis 
Blood cells 
mitosis in, 41 
production control system 
for, 41-42 
production, distribution, 
and kinetics of, 40 
see also specific types 
Blood vessels 
comparative anatomy of, 
335-36 
see also specific types 
Bone 
effect of parathyroid hor- 
mone on, 467 
resorption mechanisms, 
63 


Bone marrow 
and hematopoiesis, 42, 45- 
47, 49-53 
Bos taurus 
cardiovascular anatomy of, 
337 
Bowel 
circulation in, 322 
Bowman's glands 
olfactory pigments from, 
403 


Bradykinin 
circulatory effects of, 311, 
321 
Brain 
cellular autophagy in, 451 
compared to computer, 
104 


information processing in, 
104 
Breathing 
control of, 177-81 
elastic and threshold load- 
ing, 181 
nonchemical, 181 
peripherai chemoreceptors 
for, 178-79 
PH and PCO, effects on, 
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177-81 
see also Respiration 
Bromine 
and myocardial contraction, 
233 


Bromochlorotrifluoroethane 
circulatory effects of, 318 
Bronchoconstriction 
block of, 193 
mechanism of, 192-93 
n-Butane 
olfactory threshold of, 386, 
389-90 
Butyric acid 
olfactory threshold of, 386, 
391 


c 


Caffeine 
and muscle contraction, 25, 
31 
Calcium 
contraction-dependent pool 
for, 232 
distribution in muscle fiber, 
25 
gastrointestinal absorption 
of, 212-14 
and insulin secretion, 359, 
364 


interactions with magnesium, 


ATP, and actomyosin, 
24 

membrane transfer of, 
212 


in muscle contraction, 18, 
24-25, 31 
and myocardial contractility, 
229-33 
phases for, 231 
Camel 
capillary structure in, 335 
Campanella umbellaria 
lysosome formation in, 439, 
445, 472 
Camphor 
olfactory perception of, 
384 


Capillaries 
comparative aspects of, 
334-35 
pulmonary, 188-90 
Carbohydrates 
gastrointestinal absorption 
of, 219-23 
active transport, 220-23 
disaccharides, 219-20 
on insulin secretion, 357- 
59 
Carbon 
and lysosome formation, 
443, 445 
Carbon dioxide 
on cerebral circulation, 
319 
circulatory effects of, 





323-24 


to control respiration, 177- 
81 

on pulmonary circulation, 
185 


Carcinogenesis 

role of lysosomes in, 475 
Cardiac output 

techniques for measurement 


of, 255-56 


Carotid body 
chemoreceptors of 


statistical behavior of, 
503 


Cartilage 
embryonic formation of, 


146-47 


protease in, 156 


see also Connective tissue 


Cat 


circulation in, 337 


Catecholamines 


oxygen wasting effects of, 
241 


pancreatic, 355 

and placental steroidogene- 
sis, 298 

pulmonary metabolism of, 
186 

in regulation of coronary 
circulation, 246, 254- 
55 


Cathepsin C 


specificity of, 458 


Cathepsin D 


cellular function of, 478 


Cells 


division of 
finer structure of, 39 
membrane of 
and lysosome dynamics, 
463-66 
migration of, 165 
pathogenic mechanisms of, 
481 


physiology of lysosome func- 
tion in, 435-92 
production of 
mechanisms for increas- 


ing, 41 


Central nervous system 


general inhibition in, 11- 
13 
biological significance of, 
12 


origin of, 12-13 

mathematical models and 
computer analysis of 
function of, 89-106 

neuroendocrine interrelation- 
ships, 272-86 

and olfaction, 402-21 

sexual differentiation of, 
272-74 


Cerebellar cortex 


PST studies of, 514 


Cerebellum 








statistical behavior of, 
503 


Cerebral cortex 
area of general inhibition 
in, 13 
interdependent irradiation 
in, 4 
and olfaction, 421 
statistical behavior of, 503 
Cerebrospinal fluid 
to control respiration, 177- 
78 
Cerebrum 
circulation in, 317-19 
arterial functions in, 318 
carbon dioxide effects on, 
319 
hyperbaric effects on, 
324 


occlusion in, 318-19 
Chalone 
inhibition of epidermal mito- 
sis by, 166-67 
Chemical senses 
see Olfaction 
Chimpanzee 
hemodynamics of, 339-40 
Chloralose 
on renal autoregulation, 
315 
Chlorine 
and myocardial contraction, 
233 


Chloroguanide 
contraceptive effects of, 
272 
Chloroquine 
lysosome stabilization by, 
485 
Chlorpromazine 
and lysosomes, 485 
on prolactin release, 288 
Chocolate 
olfactory perception of, 
384 


Cholesterol 
as intermediate in gonadal 
steroidogenesis, 293- 
94 
stabilization of lysosomes 
by, 485 
Cholestyramine 
to enhance calcium absorp- 
tion, 214 
Chondroitin 
biosynthesis of, 150-51 
isolation and structure of, 
139 
Chondroitin sulfate B 
sources of, 139 
Chondroitin sulfate C 
see Chondroitin 6-sulfate 
Chondroitin sulfates 
biosynthesis of, 151 
effect of hormones on, 153- 
55 
in embryo, 146-47 
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protein complexes of, 
141 


structure of, 137-39 
Chondroitin 4- sulfate 
protein complexes of, 141- 
43 


suggested linkages in, 
143 


sulfation of, 148 
Chondroitin 6- sulfate 
isolation and structure of, 
138-39 
protein complexes of, 144- 
45 


sulfation of, 148 
Chorionic gonadotropin 
-CNS interrelationship, 
273 
placental, 298 
radioimmunoassay for, 280 
Chorionic growth hormone 
prolactin 
sources and actions of, 
298-99 
Chym sin 
insulin like activity of, 481 
Circadian time sense 
evidence for, 285 
Circle of Willis 
circulation in, 317-18 
Circulation 
bronchial, 186 
carbon dioxide and pH ef- 
fects on, 323-24 
cerebral, 317-19 
hypercapnic effects on, 
323-24 
hypothermic interruption 
of, 319 
occlusion of, 318-19 
comparative studies of, 
334-42 
anatomy of vasculature, 
335-36 
blood and capillaries, 334- 
35 
methodology in, 336-37 
parameters of, 337-40 
physiological and pharma- 
cological experimentation, 
340-42 
coronary, 242-47, 319-21 
autonomic regulation of, 
245-46 
autoregulation of, 245 
catecholamine regulation 
of, 246 
drug effects on, 247 
metabolic regulation of, 
244-45 
myocardial blood flow, 
243-44 


myocardial oxygen con- 
sumption, 319 

sympathetic stimulatory 
effects on, 242 

in unanesthetized dogs, 
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242-43 
gastrointestinal, 321-23 
hyperbaric effects on, 324 
hypoxic effects on, 325- 
26 
maternal-fetal, 311 
in muscle, 321 
physiology and biophysics 
of, 227 
pial, 317-18 
pulmonary 
drug action on, 185-86 
mechanical factors in, 
181-84 
pressure-flow relationships, 
182-83, 186 
vasomotor activity, 184- 
86 
systemic, 311-46 
autoregulation of, 311-17 
biotelemetry of, 311, 336- 
37 
comparative aspects of, 
334-42 
diving response of, 326- 
34 


effects of respiratory gas- 
es on, 323-26 
introduction to, 311 
regional, 317-23 
Citral 
olfactory threshold for, 386, 
389, 423 
Citrate 
and insulin secretion, 358- 
59 
Citrulline 
in hair, 171-72 
Clomiphene 
multiple pregnancies from, 
284 


Cloves, oil of 
olfactory perception of, 
384, 3 
Cobalt 
on insulin metabolism, 
364 
Cocaine 
olfactory effects of, 387 
Cochlear nucleus 
PST studies of, 514 
statistical analyses of single- 
unit data in, 501, 505 
Cockroaches 
learning in, 131 
Coelenterates 
learning in, 113-15 
Coffee 
olfactory perception of, 
384-85, 389 
Collagen 
in cardiac muscle, 228 
in epidermal substratum, 
162 
Colon 
circulation in, 322 
Columbidae 
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circulatory anatomy of, 
336 
crop milk in 
prolactin effect on, 63, 
65, 73-74, 80-82 
see also Pigeon 
Comparative physiology 
of learning in invertebrates, 
107-36 
in annelids, 124-27 
in arthropods, 129-32 
in coelenterates, 113-15 
conclusions, 132 
introduction to, 107-8 
in mollusks, 127-29 
in platyhelminthes, 115- 
24 
in protozoans, 111-13 
terminology, 108-11 
see also Learning 
Computer studies 
of behavioral science, 105 
of checkers and chess, 96- 


97 

of CNS function, 89-106 

compared to brain function, 
104 

computer as analyzer, 94- 
96 


computer as archive, 9i- 
93, 101 

computer as laboratory, 
93-94 

efficacy of working back- 
ward in, 102 

EEG analysis, 95 

of environment, 93 

of geometry, algebra, logic, 
and calculus, 97-98 

of heart during exercise, 
92 

of learning, 103-4 

in medicine and biology, 
95, 105 

multiple regression and 
factor analysis, 95 

of neuronal spike data, 
494 

of olfaction, 412 

pattern recognition, 98 

of prepyriform activity, 
417 

principles of, 98-99 

quantity of information in, 
102-4 

reference books on, 105 

Zato-coding methodology, 
101 

Conifer-seed oil 

olfactory perception of, 

389 


Connective tissue 
mucopolysaccharides of, 
137-58 
degradation of, 155-56 
hormonal effect on, 151- 
55 
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molecular heterogeneity 
of, 137-41 
physiopathology of, 145 
protein complexes with, 
141-45 
synthesis, 145-51 
Contraception 
see Fertility control 
Contraceptives, oral 
mechanism of action of, 
269-71 
undesirable effects of, 270- 
71 
Corpus luteum 
effect of prolactin on, 60- 
62 


maintenance of, 288-91 
hormones for, 289-90 
species differences in, 

288-89 
uterine influences of, 290- 
91 
steroidogenesis in, 291- 
92 


Corticosteroids 
pregnancy levels of, 300-1 
on prolactin secretion, 
77 
Cortisol 
effect of oral contraceptives 
on, 270 
on eosinophils, monocytes, 
and basophils, 52-53 
on erythropoiesis, 45 
neutrophilia from, 46 
on prolactin secretion, 77, 
287 
stabilization of lysosomes 
by, 485 
Cortisol acetate 
to induce lactation, 58 
on mammotropic tumors, 
80 
Cortisone 
on mucopolysaccharide 
metabolism, 154 
pancreatic effects of, 362 
stabilization of lysosomes 
by, 485 
Crab 
electrode implantation in, 
130 
learning in, 130 
Crayfish 
learning in, 130 
Creatine phosphate 
and cardiac contraction, 
234-35 
Crocuta crocuta 
placentation circulation in, 
336 


Crotalus 
olfactory sensitivity of, 
392 


Crustaceans 
olfactory sensitivity of, 
390 


Cushing's disease 
islet cell pathology in, 
362 
Cutaneous physiology 
see Skin 
Cybernetics 
see Computer studies 
Cyclic adenosine monophosphate 
in steroidogenesis, 294- 
95 
3', 5'-Cyclic adenosine mono- 
phosphate 
and cardiac contraction, 
233 


cardiac formation of, 254- 
55 
Cyclopropane 
circulatory effects of, 318 
Cysteine 
and iron absorption, 218 
in skin cornification, 164 
Cystic fibrosis 
olfactory sensitivity with, 
388 


Cystine 

active transport of, 205 

in hair, 171 

in skin cornification, 164 
Cytochrome c 

of pancreatic islets, 355 
Cytolysome 

see Autophagic vacuole 
Cytoplasm 

lysosomal changes in, 459- 

60 


Cytosegresome 

see Autophagic vacuole 
Cytosome 

definition of, 436 


D 


Dealanated porcine insulin 
advantages of, 349, 368 
Defecation 
cellular, 462-63 
circulation during, 322 
Dehydrocholic acid 
circulatory effects of, 
322 


Dehydroepiandrosterone 
gonadal genesis of, 293 
placental, 296 

Dehydroepiandrosterone sul- 

fate 


biosynthesis of, 294 
placental, 296 
6- Deuxy-d-galactose 
gastrointestinal absorption 
of, 220 
6-Deoxy-1l-galactose 
gastrointestinal absorption 
of, 220 
1-Deoxyglucose 
gastrointestinal absorption 
of, 220 
2-Deoxyglucose 


to block glucose, 358 
gastrointestinal absorption 
of, 220 
6- Deoxyglucose 
gastrointestinal absorption 
of, 220 
Deoxyribonucleic acid (DNA) 
in epidermis, 165-66 
in hair, 169 
Deuterium sulfide 
olfactory perception of, 
399 


Dextran 
and lysosome formation, 
443, 445-46, 451 
and pulmonary surface ten- 
sion, 191 
Diabetes mellitus 
autoantibodies to, 368-69 
biguanide prophylaxis of, 
361 


hormonal aspects of, 362 
islet changes in, 351-52 
mucopolysaccharide metab- 
olism in, 152 
olfactory sensitivity with, 
3 


role of insulin in, 371 
Diamine oxidase 
pregnancy levels of, 301 
Dibenamine 
olfactory effects of, 414 
Differentiation 
of epidermal cells, 162- 
63 
Digestion 
intracellular 
lysosome role in, 475, 
477-78 
Diggerwasp 
learning in, 131 
Digital computer 
see Computer studies 
7, 12-Dimethyl-1, 2-benz- 
anthracene (DMBA) 
tumor induction by, 60 
2, 4-Dinitrophenol 
inhibition of triglyceride syn- 
thesis by, 208 
Diphosphopyridine nucleotide 
in pancreatic islets, 355 
Dipyridamole 
on coronary blood flow, 
247 


Disaccharidases 
specificity of, 220 
Disaccharides 
gastrointestinal absorption 
of, 219-20 
hydrolysis of 
model of, 222 
Diving 
circulatory response to, 
326-34 
animals studies, 326, 
334 
blood changes during, 
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331-32 
Boyle's law applied to, 
327 


cardiac effects of, 330 

nervous aspects of, 333- 
34 

newborn tolerance to, 
334 

oxygen conservation in, 
328-29 

comparative depths of, 

327 


Dog 
circulation in, 337, 341 
olfactory sensitivity of, 
394 


Dolphins 
diving response of, 326, 
331 


Dove 

see Columbidae 
Duodenum 

carbohydrate absorption in, 

220 

iron absorption in, 214-17 
Dysautonomia 

olfaction during, 388 


E 


Eft-water drive 
prolactin effect on, 66, 68, 
75 


Eisenia 
learning in, 124 
Elasmobranchs 
circulation in, 336 
erythrocyte measurements 
in, 334 
Electrocardiogram 
relationship between polari- 
ties of, 236 
Electroencephalogram 
computer analysis of, 95 
during olfaction, 384 
Electron microscopy 
of camel capillaries, 335 
of cardiac ultrastructure, 
227-29 
of epidermal lipids, 159 
of hypothalamus, 274 
of lysosomes, 440, 442-44, 
449, 451, 474 
of muscle relaxing factor, 
24 
of muscle T system, 22 
of olfactory receptors, 
403 
of pancreatic insulin metab- 
olism, 355-56 
of placental layers, 300 
of prolactin cells, 67 
of protozoa, 113 
Electro-olfactogram 
parameters of, 404-6 
Electrophysiology 
cardiac, 227, 235-39 
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of olfactory bulb, 410-11 
Embolism 
cardiac, 260-61 
Embryo 
cartilage formation in, 146- 
47, 150 
as homograft, 299-301 
see also Fetus; Pregnancy 
Emotion 
anatomical site of, 13 
B-Endo-N-acetylhexosaminidase 
source of, 156 
Endocytosis 
and lysosomal enzyme syn- 
thesis, 442-50 
Endometrium 
early pregnancy changes in, 
296 


effect of gestagens on, 
270 


and ovarian function, 290 
Endoplasmic reticulum 

functions of, 469-70 

and lysosome formation, 


and melanin synthesis, 174 
Endotoxin 
neutrophil response to, 47- 
48 


platelet response to, 50 
Entorhinal areas 
of olfaction, 418 
Environment 
to control fertility, 267- 
6 


9 
modeling of, 93 
Enzymes 
kinetics of, 203 
see also specific enzymes 
Eosinophils 
production and distribution 
of, 52-53 
Epicardium 
depressor reflex of, 247 
temperature of, 220 
Epidermis 
cellular differentiation in, 
162-63 
hair follicle of, 167-72 
control of growth of, 167- 
69 
synthesis of keratin in, 
169-72 
keratinization of, 163-64 
mitotic activity in, 165- 
67 
inhibition of, 166-67 
rate of, 166 
nature of lipids of, 159-60 
pigmentation of, 173-74 
protein synthesis in, 164- 
65 
proteolipid from, 160 
see also Skin 
Epididy mis 
circulation in, 339 
Epinephrine 
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in cardiac electrophysiology, 
235-36 
on cerebral circulation, 


and coronary circulation, 
246, 255 

on epidermal mitosis, 166 

in gastrointestinal circula- 
tion, 322 

and heart rate, 256 

hyperglycemic action of, 
363 


on insulin secretion, 359 

and myocardial contraction, 
232-33 

on pulmonary circulation, 
186 


on renal autoregulation, 
315 
Epithelium 
olfactory, 403 
Ergastoplasm 
insulinogenesis in, 356 
in lysosome physiology, 
472 
Ergocornine 
to block nidation, 272 
Erythrocytes 
amino acid accumulation in, 
204 
cellular autophagy in, 451, 
474 


comparative measurements 
of, 334-35 
production and distribution 
of, 42-45 
abnormal, 42-43 
feedback loop, 43 
humoral control of, 43- 
45 
inhibitors of, 45 
Erythropoietin 
chemical characterization 
of, 44 
and hemoglobin synthesis, 
44 


regulators of, 44-45 
sources of, 43-44 
Estradiol 
fetal effects of, 274 
follicular concentrations of, 
292 
on mammotropic tumors, 
80 
on mucopolysaccharide 
metabolism, 152-53 
pregnancy levels of, 297 
and prolactin secretion, 
76 
178-Estradiol dehydrogenase 


CNS interrelationships with, 
273 


on erythropoiesis, 45 


SUBJECT INDEX 


-gestagen combination for 
contraception, 269-71 

for maintenance of corpus 
luteum, 288 

in mammary tumorogenesis, 
59-60 

metabolism of, 297-98 

on mucopolysaccharide 
metabolism, 152-53 

pituitary implantation of, 
275 


placental, 296-98 
on prolactin secretion, 75- 
71, 287 
Estrone 
pregnancy levels of, 297 
Estrus 
immunological suppression 
of, 272 
olfactory stimulation of, 


Ethyl mercaptan 
olfactory perception of, 
393 


Ethyl-n-valerate 
olfactory threshold for, 
385 
17a- Ethynyl-19-norandrost- 
4-ene-38, 108, 17f-triol 
excretion and action of, 
270 
Eucalyptus, oil of 
olfactory perception of, 384, 
392, 423 
Euglena 
cellular autophagy in, 451 
Everted sac 
gastrointestinal research 
based on, 201-2, 212 
Exercise 
and cardiac output, 253, 
257 
ventilatory response to, 
179 


Exocytosis 
description of, 449 
lysosomal, 462-63 


F 


Factor analysis 
by computers, 95 
Fats 
gastrointestinal absorption 
of, 207-12 
Fatty acids 
myocardial extraction of, 
320 


Ferritin 
as messenger iron, 216 
Fertility control 
by contraception, 269-72 
immunological, 271-72 
intrauterine devices for, 
271 
synthetic gestagens for, 
269-71 


endocrine factors in, 268 

environmental factors in, 
267-69 

genetic factors in, 269 

mechanism of synthetic 
gestagen action, 269- 
71 

seasonal factors in, 269 

see also Reproductive phys- 
iology 

Fetus 

antigens in tissue of, 300 

cellular autophagy in, 451 

effects of hypoxia on, 185 

estriol for measurement of 
status of, 297 

insulin in, 352-53 

secretion of growth hormone 
by, 299 

steroidogenesis in, 296- 
97 


see also Embryo 
Fibroblasts 
exocytosis in, 449 
Fishes 
effects of prolactin on, 63- 
66 


insulins of, 347 

olfactory sensitivity of, 391 
reversal learning in, 131 
Flowmeters 

myocardial, 242-43 
Fluoride 

positive inotropic action of, 

233 


Fluorodinitrobenzene 
to poison muscle, 25-26, 
29 


9-Fluoroprednisolone acetate 
to induce lactation, 58 
Focal autolysis 
see Autophagy 
Focal cytoplasmic degradation 
see Autophagy 
Follicle 
steroidogenesis in, 292 
Follicle- stimulating hormone 
effect of prolactin on, 60, 
70 
estrogenic suppression of, 
269 


and ovulation, 282 
releasing factor for, 277, 
279 
for steroidogenesis, 295 
Follicular atresia 
lysosome role in, 474 
Frank-Starling curve 
applied to heart failure, 
261-62 
Frog 
diving physiology of, 327, 
332 


Frontal neocor’ >« 
and olfactior. 
Fructose 


gastrointesti.. 3 gption 


of, 220 
insulin release by, 358 
and iron absorption, 218 
pancreatic metabolism of, 
355 


Functional hyperemia 
cause of, 314, 316-17 


G 


Galactosamine 
in connective tissue muco- 
polysaccharides, 138, 
142-43, 149-51 
Galactose 
gastrointestinal absorption 
of, 220 
and insulin release, 358 
— metabolism of, 
5 


Galvanic skin reflex 
during olfaction, 384 
Gargoylism 
lysosome role in, 483 
Gas chromatography 
in olfaction studies, 382 
Gastric juice 
and iron absorption, 218 
Gastrointestinal absorption, 
201-26 
of calcium, 212-14 
of carbohydrates, 219-23 
active sugar transport, 
220-23 
disaccharides, 219-20 
everted sac studies of, 201- 
2, 212 
of fats, 207-12 
introduction to, 201 
of iron, 214-19 
of protein and amino acids, 
201-7 
active transport of, 202- 
6 


reversibility of transport, 
206-7 
of water, 212 
Genetics 
to control reproduction, 
269 


Geniculate cells 
see Lateral geniculate cells 
Geraniol 
and motion sickness, 424 
GERL 
see Golgi Endoplasmic Retic- 
culum Lysosomes 
Gestagens, synthetic 
mechanism of contraceptive 
action of, 269-71 
Glucagon 
on autophagic vacuoles, 
467 
hyperglycemic action of, 
363 


Glucosamine 
to block glucose, 358 
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in connective tissue muco- 
polysaccharides, 141, 
147, 149-50, 152-53 
Glucose 
absorption factors of, 321 
gastrointestinal absorption 
of, 220, 223 
and insulinogenesis, 357 
mechanism of insulin re- 
lease by, 357-59 
oral vs. intravenous for 
insulin release, 359 
pancreatic islet metabolism 
of, 353-55 
tolerance 
from oral contraceptives, 
271-72 
Glucose-6-phosphatase 
in pancreatic metabolism, 
354-55 
Glutathione 
in epidermal cornification, 
164 
Glutathione-insulin transhydro- 
genase 
source and action of, 356 
Glycerol 
in triglyceride synthesis, 
210 


Glycine 
gastrointestinal absorption 
of, 202-4 
Glycogen 
pancreatic islet synthesis 
of, 354 
storage disease, 483 
Glycolysis 
in muscle, 30-32 
mechanism of, 30-31 
Glycosaminoglycans 
see Mucopolysaccharides 
Glycosides 
cardiac 
calcium-dependent action 
of, 232-33 
Glycylglycine 
gastrointestinal absorption 
of, 201-2 
Goat 
circulation in, 341 
Golgi apparatus 
and lysosome formation, 
439-42, 445, 450, 452, 
454, 457, 472 
Golgi Endoplasmic Reticulum 
Lysosomes (GERL) 
description of, 440-41 
diagram illustrating, 441 
functions of, 470 
photograph of, 455 
Gonadotropins 
bioassay techniques for, 
279-80 
biological, immunological, 
and structural character- 
istics of, 279 
block of, 269-70 
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on gonadal steroidogenesis, 
294-95 

inhibitors of, 280-81 

light effects on, 286 

multiple pregnancies from, 
284 


neuroendocrinology of, 279- 
1 


Gonads 
-CNS interrelationships, 272- 
86 


neuroendocrine aspects in 
function of, 272 
steroidogenesis by, 291- 
95 
Gravity 
effects on respiration, 183- 
84, 186-87 
Growth hormone 
on erythropoiesis, 45 
and insulin secretion, 362 
-prolactin relationship, 
57 
see also Somatotropin 
Guanethidine 
on heart rate, 250 
Guinea pig 
insulin of, 347 
Gustation 
basic research in, 381 


H 


Habenula 
and olfaction, 418 
Hair 
DNS synthesis in, 169 
factors in growth of, 167- 
69 
pigmentation of, 172-73 
Hair follicle 
control of growth of, 167- 
69 
keratin synthesis in, 169- 
72 
Heart, 227-66 
angiographic studies of, 
261 


blood content per gram of, 
a dioxide effects on, 
<a autophagy in, 
ochdas metabolism and 
morphology of, 227-28 


myocardial blood flow, 
243-44 
regulation of, 244-47 


calcium role in, 230-33 
molecular theory, 229-30 
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oxidative phosphorylation 
in, 234-35 
paired electrical augmen- 
tation of, 237-39 
potassium exchange in, 
233-34 
proteins in, 230 
strength factors in, 236- 
37 
denervation of 
chronic, 252-53 
technique of, 251 
dynamics of, 255-62 
atrial performance, 257- 
58 
effects of altering heart 
rate, 256-57 
effects of aortic valve 
lesions, 258-59 
effects of polycythemia, 
anemia, acidosis, and 
shock, 259-60 
indicator-dilution technique, 
255-56 
during myocardial failure, 
260-62 
electrophysiology of, 227, 
235-39 
paired electrical stimula- 
tion, 236-39 
refractory period measure- 
ment, 236 
transmembrane potentials, 
235 
during excercise 
computer studies of, 92 
failure of, 253-54, 260-62 
hypoxic effects on, 325 
intercalated disk structure 
in, 227 
metabolism of, 227 
muscle elastic component 
of, 228-29 
muscle mechanics of, 239- 
41 
contractile properties, 
39-40 
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251-52 
mechanism of catechol- 
amine action, 254-55 


pharmacology of function of, 


227 
rate 
alteration effects, 256- 
57 


indicator-dilution studies 
of, 256 

nervous factors of, 250- 
51, 256 

during olfaction, 384 


ultrastructure of, 227-29 
HeLa cells 


digestive mechanisms of, 
445-46 


Hematopoiesis 


regulation of, 39-56 

eosinophils, monocytes, 
and basophils, 52-53 

erythrocytes, 42-45 
feedback loops in, 40 
introduction to, 39-42 
lymphocytes, 51-52 
neutrophils, 45-50 
platelets, 50-51 
schematic of, 40 
summary of, 53 


Hemicastration 


long-term results of, 284 


Hemoglobin 


iron of, 218-19 
synthesis of, 44 


Hemostasis 


lysosome role in, 478 


Hens 


circuiation in, 340 


Heparin 


chemistry of, 140-41 


protein complexes of, 143- 
44 


structure of, 137, 140 
sulfation of, 149 


w-Heparin 


isolation and properties of, 
139-40 


energetics and metabolism, Heparitin sulfate 


241 
force-velocity curves, 
239-41 
myocardial tissue pressure 
measurement, 244 
nervous control of, 227, 
247-55 
adrenergic, 251-52 
autonomic changes in heart 
failure, 253-54 
autonomic stimuli, 249- 
53 
beta-adrenergic blockade, 
252 


cardiac afferents, 247- 
48 

central cardiovascular ad- 
justments, 248-49 

denervated heart studies, 


fractionation of, 139 
protein complexes of, 144 


structure of, 137-39 


2-Heptanone 
olfactory threshold of, 383, 
389 


n-Heptyl alcohol 
olfactory threshold for, 


385 


Heterolysosome 
cellular role of, 448 
definition of, 438 

Heterophagosome 
cellular role of, 448 
definition of, 438 

Heterophagy 
cellular, 437 
description of, 167-69 
diagram of, 468 


function of lysosomes in, 
473, 477-78 
Hibernation 
hematology after, 335 
Hirundinidae 
circulatory anatomy of, 
336 
Histaminase 
see Diamine oxidase 
Histamine 
circulatory effects of, 321- 
22 


Histogram, PST 
see Post-stimulus-time 
histogram 
Homograft 
embryo as, 299-301 
Hormones 
in connective tissue muco- 
polysaccharide metabo- 
lism, 151-55 
in corpus luteum maintenance, 
288-89 
and erythropoiesis, 45 
in fertility control, 268 
and hair growth, 169 
and insulin secretion, 362 
on lymphocytes, 52 
in mammary tumorogenesis, 
59-60 
molecular level of action 
of, 291 
neuroendocrine interrelation- 
ships in reproduction, 
272-86 
see also specific ones 
Horse 
circulation in, 337, 339, 
342 


insulin structure in, 347 
Human placental lactogen 
see Chorionic growth hor- 
mone prolactin 
Hunger 
and olfactory threshold, 
388-89 
Hurler syndrome 
protein binding in, 145 
Hyaluronic acid 
effect of hormones on, 153- 
55 
protein complexes of, 144 
site of bacterial synthesis 
of, 150 
Hyaluronidase 
in mammalian tissue, 155 
Hydra 
learning in, 114 
Hydrochloric acid 
=" perception of, 


Hydrocortisone 
on calcium transport, 213 
on mucopoly haride 
metabolism, 154 
Hydrogen sulfide 
olfactory perception of, 399 





6-Hydroxybutyric acid 
to release insulin, 359 
36-Hydroxysteroid dehydro- 
genases 
placental, 296 
5-Hydroxytryptamine 
on pulmonary circulation, 
186 
see also Serotonin 
Hypercapnia 
bronchoconstriction from, 
193 
circulatory effects of, 323- 
24 
Hyperemia 
see Functional hyperemia; 
Reactive hyperemia 
Hypnosis 
and general CNS inhibition, 
11-12 
Hypophysis 
effects of estrogen on, 287 
Hypothalamus 
biogenic amines in function 
of, 284-85 
hormone regulation by, 
273 


hormone releasing factor 
of, 277-79 

implantation of hormones 
into, 274-75 

inhibition of prolactin secre- 
tion by, 69-71 

lesions of 

gonadal effects of, 276 
induction of, 275-76 

and olfaction, 418-19 

parvicellular neurosecretory 
system of, 274 

-pituitary interrelationship, 
274-78 

prolactin-inhibiting factor 

’ 

single neuron action in, 

276 
Hypothermia 

and cerebral circulation, 
319 

= inotropic action of, 
233 


Hypoxia 
acute, 325 
chronic, 325 
effect on pulmonary circula- 
tion, 184-86 
effect on systemic circula- 
tion, 325-26 


I 


Immunology 
to control fertility, 271- 
72 
Imprinting 
olfactory, 394 
Infants 
olfaction in, 389 
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Infertility 

treatment of, 284 
Information theory, 507-9 
Inosine 

and iron absorption, 218 
Insect 

cellular autophagy in, 451 

fertility controls of, 267- 

68 


learning in, 129-32 
decerebration effect on, 
129-30 
muscles of, 35-36 
olfactory receptors of, 
403 


sensitivity of, 390 
statistical description of 
flight of, 503 
Insulin 
antagonists to insulinlike 
material, 370 
antibodies to, 366-69 
autoantibodies, 368-69 
sources of, 368 
bound and free, 364-65 
chemical structure of, 347- 
50 
active portion, 348-50 
crystalline forms, 348 
molecular weight, 348 
side chain modifications, 
349-50 
species differences in, 
347 
comparison of crystalline 
and pancreatic, 353 
distribution and degradation 
of, 369-70 
immunologic resistance to, 
367-70 
lactation, 58, 70 
metabolism of islet cells, 
353-64 
biguanides, 361 
carbohydrates in, 357- 
59 


epinephrine effects on, 
363 


glucagon effects on, 363 
hormonal effects on, 362 
leucine effects on, 361 
metal ions in, 364 
and sulfonylureas, 359- 
61 
in mucc¢ poly ride 
metabolism, 152 
nature of insulinlike activi- 
ty, 364-65 
and the pancreas, 347-30 
pathological role of, 371 
placental transfer of, 369 
plasma binding of, 365-66 
plasma transport of, 364- 
66 
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potentiators of insulinlike 
activity, 370 
storage and secretion of, 
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351-53, 355-59 
carbohydrate effects on, 
357-59 
extrapancreatic, 351 
self-inhibition of, 363- 
64 
synthesis of, 350-51, 356- 
57 


biosynthesis, 356-57 
hybrid insulins, 350-51 
yields, 350 
zipase theory of, 356-57 
Intelligence 
theory of evolution of, 


Interspike-interval distribution 
functions of, 496 
see also Neuronal spike data 
Interstitial gland 
steroidogenesis in, 293 
Intestine 
autoregulation of circulation 
in, 314 
iron absorption in, 215 
see also Gastrointestinal 
absorption 
Intrauterine contraceptives 
mechanism of action of, 
271 
Invertase 
protection against sucrose 
injury by, 483 
sources of, 219-20 
Invertebrates 
learning in, 107-36 
structure and function of 
nervous system of, 
108 
Iodine 
and myocardial contraction, 
233 


Iron 
gastrointestinal absorption 
of, 214-19 
ferric ion, 218 
ferrous ion, 214-15, 217- 
18 
food iron, 218-19 
and lysosome formation, 
443, 445 
mechanism of loss of, 
215 
Islets of Langerhans 
cellular metabolism of, 353- 
64 
amino acid synthesis, 355 
of glucose, 353-55 
glycogen synthesis, 354 
diabetic changes in, 351- 
52 
insulin storage and secretion 
in, 351-53, 355-56 
ontogeny of, 351 
see also Pancreas 
Isoamy] acetate 
olfactory threshold for, 
389-90 
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Isomaltase 
isolation of, 220 
Iso- octane 
olfactory perception of, 
392 


Isoproterenol 
on coronary circulation, 
246, 320 
on pulmonary circulation, 
186 


J 


Jarish-Bezold reflex 
possible mechanisms of, 
248 
Jejunum 
carbohydrate absorption in, 
220 
as site of vitamin D 2?’ ~»rn- 
tion, 214 
Juxtaglomerular cells 
as source of erythropoietin, 
44 


K 


Kangaroo 

circulation in, 338-39 
Keratinization 

of epidermis, 163-64 

of hair, 169-72 
Keratosulfate 

composition and properties 

138 


isolation and sources of, 
138 


molecular types of, 138 
protein complexes with, 
141-42 
Ketones 
and insulin secretion, 359 
Kidney 
carbon dioxide effects on, 
324 
cellular autophagy in, 451 
circulatory autoregulation 
in, 314-16 
depression of, 314-15 
mechanisms of, 315-16 
myogenic hypothesis of, 
315 


colloid resorption by, 443- 
44 

as erythropoietin source, 
43 


exocytosis in, 449 

hyperbaric effects on, 324 

insulin metabolism in, 
369 


L 


Lactation 
effect of prolactin on, 57- 
59, 288 
Lactic acid 
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muscle production of, 30 
Lactones 
odor prediction for, 398 
Lactose 
digestion and absorption of, 
220 
to enhance calcium trans- 
port, 212 
Lamprey 
olfactory sensitivity of, 
391 


Larus marinus 
circulation in, 337 
Latency 
studies of, 515-16 
Lateral geniculate cells 
PST studies of, 515 
single-unit activity of, 502, 
506 


Learning 
avoidance conditioning, 
110 


cannabalistic transfer of 
training, 122-23 
classical conditioning, 110 
in annelids, 125 
in arthropods, 131-32 
in coelenterates, 114 
in platyhelminthes, 117- 
20, 122 
complex associative, 110 
in annelids, 125-26 
in arthropods, 130-31 
in mollusks, 128-29 
in platyhelminthes, 120- 
21 
in protozoans, 111-13 
computer studies of, 103 
conditioned inhibition, 
110 
in annelids, 125 
in mollusks, 127-29 
in platyhelminthes, 117 
definitions of, 107-11 
habituation, 109-10 
in annelids, 124-25 
in coelenterates, 113-14 
in platyhelminthes, 117, 
122 
innate responses, 109 
in annelids, 124 
in platyhelminthes, 115- 
16 


introduction to, 107-8 
reactive inhibition, 109 
in annelids, 124 
in arthropods, 130 
in platyhelminthes, 116- 
17 
in protozoans, 111 
sensitizations, 109 
Lemon, oil of 
olfactory perception of, 
384, 389 


Leptonychotes weddelli 
circulation during diving of, 
327 


Leucine 
in epidermis, 164 
hypoglycemic effects of, 
361 


L- Leucine 
active transport of, 203- 
4 


Leucocytes 
exoplasmosis in, 449 
Leukemia 
lymphocytic, 51 
Levator alae nasi 
electromyogram of olfactory 
actions of, 386-87 
Light 
and reproduction, 285-86 
Lipids 
epidermal, 159-60 
lysosomal, 460-61 
Liver 
cellular autophagy in, 451 
circulation in, 322-23 
effect of tolbutamide on, 
361 
insulin metabolism in, 
369 


iron stores of, 216-17 
lysosomes of, 446-47 
reactive hyperemia of, 314 
Lizard 
circulation of, 340 
Lobsters 
learning in, 130 
Locusts 
learning in, 132 
Lumbricus 
learning in, 124-25 
Lungs 
carbon dioxide dissociation 
slope of, 189 
carbon dioxide effects on, 
324 
circulation in, 181-86 
drug action on, 185-86 
embolism effects, 186 
pressure-flow relation- 
ships, 182-83, 186 
surface tension and gravity 
factors in, 183 
vasomotor activity, 184- 
86 
collateral ventilation studies, 
197 


compliance 
and venous admixture, 192, 
194-95 
diffusing capacity of, 188- 
89 


effects of shunts on, 195 

embolism of, 186, 194 

hypoxic effects on, 325- 
26 


intrapleural pressure dis- 
tribution in, 196-97 

microanatomy of vascular 
system of, 186 

perfusion and ventilation 


in, 186-88 
gravity effect on, 186-87 
trapping phenomenon, 187- 
88 
surfactant of, 190-92 
alveolar lining cells as, 
190 
chemistry of, 191 
modification of, 191 
stabilizing influences of, 
191 
tidal volume partition, 196 
see also Respiration 
Luteinizing hormone 
CNS control of release of, 
277 
-CNS interaction, 272-74 
effects of prolactin on, 60- 
62 
estrogenic suppression of, 
269 


in gonadal steroidogenesis, 
292-95 
inhibitor of, 280 
light effects on, 286 
in ovulation, 281-84 
releasing factor of, 277- 
79 
purification and isolation 
of, 
Lymphocytes 
concentration and production 
of, 51-52 
functional role of, 51 
role of lysosomes in, 475, 
478 
substances influencing pro- 
duction of, 51-52 
Lyndiol 
human respcnse to, 270 
Lysergic acid diethylamide 
on annelid behavior, 124 
Lysosome 
cellular disorders associat- 
ed with, 482 
congestive enlargement of, 
482, 484 
definition of, 436-37 
dynamics of, 438-71 
cellular autophagy, 450- 
58 


concept of vacuolar appara- 
tus, 467-71 

control mechanisms, 466- 
67 

diagram of membrane coa- 
lescence, 464 

endocytosis, 443-50 

extracellular unloading of 
lysosomes, 462-63 

formation of primary lyso- 
somes, 438-43 

intracellular digestion, 
458-62 

membrane phenomena, 
463-66 

enzymes for, 443, 458-62 
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evolutionary survival of, 
476 


functional classification of, 
437-38 
functions of, 435-92 
in animal organism, 475- 


80 

autophagy, 476 

bacterial precursors of, 
471-72 

in cellular economy, 472- 
75 

hemostatic, 478 

heterophagy, 476-78 

hypothesis of, 480-81 

in immunity, 478 

interaction with secretion 
granules, 477 

introduction to, 435-36 

pathological and therapeu- 
tic, 481-86 

table of, 479 


and mucopolysaccharide ca- 


tabolism, 156 

nomenclature of, 436-38 

primary, 438-43, 454, 
470 


protective and invasive roles 


of, 473 
scavenging role of, 475 
secondary, 438 
stabilizers of, 485 
synthetic diagram of, 468 
terminology, 436 


M 


Macrophages 
exocytosis in, 449-50 
Magnesium 
interactions with calcium, 
ATP, and actomyosin, 
24 


Magnesium sulfate 
in epidermal cornification, 
164 
Mammals 
insulins of, 347 
olfactory sensitivity of, 
390 


prolactin effects in, 76-82 
Mammary growth 
effect of prolactin on, 57- 
59 
role of prolactin in, 59-60 
Mannoheptulose 
to block glucose, 358 
Mannose 
gastrointestinal absorption 
of, 220 
insulin release by, 357 
pancreatic metabolism of, 
355 
Marrow 
see Bone marrow 


Mathematical models of nerv- 


ous function, 89-106 
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computer as analyzer, 94- 
96 


computer as archive, 91- 
93 

computer as laboratory, 
93-94 

facts of higher function, 96- 
98 


further reading on, 105 

introduction to, 89-91 

methods of higher functions, 
98-102 

quantity of information, 102- 
4 


Mathematics 
for physiologist, 90 
Medroxyprogesterone 
to suppress estrus, 271 
Medulla 
in respiratory control, 
178 
vasopressor areas of, 245 
Megacaryocytes 
marrow quantitation of, 
50 
Melanin 
in hair pigmentation, 173 
synthesis of, 174 
Melanocytes 
differential migration of, 
173 
Melatonin 
reproductive effects of, 
286 


Membrane coalescence 
in lysosome dynamics, 464 
Memory 
in animals, 14 
chemistry of storage of, 
122-23 
formation and storage of, 
113 
transfer of, 121-24 
Menstruation 
prolactin role in, 289 
Mercaptan 
olfactory perception of, 
392 


Metachromatic leucodystrophy 
lysosome role in, 483 
Metals 
in insulin metabolism, 364 
Methionine 
in epidermal development, 
164 


in hair, 170 
L- Methionine 
active transport of, 203-4 
3-0- Methylglucose 
gastrointestinal absorption 
of, 220 
a-Methylmetatyrosine 
on olfaction, 414 
Methylprednisolone 
on mucopolysaccharide 
metabolism, 154 
Methyl salicylate 
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olfactory perception of, 
400-1 


Mice 
prolactin release in, 72 
Micelle 
formation of, 208-9 
Michaelis-Menten kinetics, 
203, 220 
Microbody 
definition of, 436 
Microkinetospheres 
cellular role of, 445-46 
Microsomes 
lysosome formation in, 
440 


ilk 
see Lactation 
Mirounga angustirostris 
diving phsiology of, 327 
Mitochondria 
cardiac metabolism of, 234- 
35 
Mitosis 
concatenated hypothesis of, 
41 


in epidermal cells, 165-67 

patterns of, 41 
Mitral valve 

closure factors of, 258 
Mollusks 

learning in, 127-29 
Monilethrix 

metabolic defect of, 171- 

72 


Monkey 
circulation in, 337 
Monoamine oxidase inhibitors 
hypothalamic effects of, 
284-85 
Monoamines 
cellular localization of, 285 
Monocytes 
exocytosis in, 449 
production and concentration 
of, 52-53 
Monoglycerides 
direct acylation of, 209 
hydrolysis of, 209-10 
Monosaccharides 
gastrointestinal absorption 
of, 220-21 
Motion sickness 
olfactory factors of, 424 
Motoneurons 
PST studies of, 516-17 
Motor activity 
Statistical analysis of, 500- 
1 


Movement 
spinal coordination of, 1- 
6 


Mucopolysaccharides 
chemical composition and 
structure of, 137 
of connective tissue, 137- 


58 
biosynthesis of, 145-51 
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degradation of, 155-56 
effect of hormones on, 
151-55 
in embryo, 146-47 
molecular heterogeneity of, 
137-41 
protein complexes with, 
141-45 
sulfation of, 140-41 
nomenclature of, 137 
precursors of, 151 
synthesis of, 141, 145-51 
see also specific ones 
Mullerian ducts 
cellular autophagy in, 451 
Multiple pregnancies 
drug-induced, 284 
Multiple regression 
by computers, 95 
Multivesicular body 
definition of, 436 
Muscle 
cellular autophagy in, 451 
chemical change and energy 
output in, 26 
chemical energetics in, 25- 
33 


ATP and phosphorylcre- 
atine, 25-28 
glycolysis, 30-32 
oxidative system, 29-30 
during stretch, 28-29 
circulation in, 321 
autoregulation of, 316-17 
during diving, 329 
communication among mus- 
cle physiologists, 17- 
19 


contraction of 
biochemistry of, 18 
and calcium, 24-25 
isometric, 21 
molecular theory of, 229- 
30 
after poisoning, 26-28 
reversal of, 28-29 
theory of, 32-33 
cross-correlation of single- 
unit activity of, 512 
endoplasmic reticulum de- 
velopment, 24 
firing statistics of, 500-1 
heat measurements in, 33- 


34 
Information Exchange Group 
for, 17 
mamalian slow fibers, 36 
mechanical properties of, 
34-36 
fast and slow muscles, 
35 
insect muscles, 25-26 
myothermia, 28-29, 33-34 
nasal 


in olfactory perception, 
386-87 
phosphorylase system of 


activation of, 31 
poisoned with fluorodinitro- 
benzene, 25-26, 29 
poisoned with iodoacetic 
acid, 26-27, 29 
relaxation of, 18 
relaxation factor of, 227, 
231 
electron microscopy of, 
24 
respiratory 
mechanical properties of, 
195-96 
role of calcium in, 18, 24- 
25, 31 
sarcoplasmic reticulum and 
activation, 22-25 
calcium and contraction 
control, 24-25 
T system, 22-25 
Single fibers of 
tension measurement in, 
20-21 
skeletal 
inhibition in, 11 
sliding-filament theory of, 
19-22 
exceptions to, 19 
in support of, 20-22 
X-ray diffraction studies 
of, 21-22 
in spatial orientation, 10 
spindles of 
single-unit analyses of, 
502, 505 
structure of filaments of, 
18 
symposia on, 18 
transverse impedance of, 
23-24 
twitch 
energy production in, 33- 
34 


Muskiness } 
as odor quality, 399 
Myocardium 
circulation in, 320 
see also Heart 
Myoglobin 
function of, 30 
Myosin 
-actin interaction, 18, 24 
in myocardial contraction, 
229-30 
in visceral muscle, 19-20 
X-ray diffraction studies of, 


20-21 
N ‘ 
Natrix 
diving physiology of, 328 
Neonate 


anoxia tolerance of, 185, 
334 


olfaction in, 389 
see also Infant 


Nephroses 


lysosome role in, 484 


Nereis 


learning in, 124-25 


Nerve 


see Neuron 


Nervous system 


behavior 
psychoneural integration 

of, 6-16 

fine vascularization of, 
335 

in invertebrate:, 108 

see also Autonomic nervous 
system; Central nervous 
system; Comparative 
physiology; Mathematical 
Models of Nervous Func- 
tion; Neuronal Spike Data; 
Neurophysiology; Olfac- 
tion; specific nerves 


Neural net 


as behavior source, 8-9 
excitation spread through 
computer study of, 93- 

94 


Neuroendocrine interrelation- 


ships, 272-86 


Neuron 


postsynaptic 
decoding properties of, 
509 


rhythmicity of reciprocal 
inhibitory process, 1- 


2 
single-unit studies of, 
276 


Neuronal spike data, 493- 
522 


information processing, 507- 
9 


introduction to, 493-94 
neuron models 
with random intrinsic proc- 
esses, 505 
with random synaptic proc- 
esses, 506 
single-unit stimulation, 513- 
17 


detection studies, 516 

latency studies, 515-16 

population studies, 516- 
17 


PST histogram, 513-15 
stationary unit activity, 494- 

513 

analysis of two spike trains, 
509-13 

applications of information 
theory, 507-9 

auditory systems, 501 

cross-correlation histo- 
gram, 511 

empirical descriptions of 
single-unit data, 500-3 

higher-order intervals, 
497-99 
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interspike-interval distri- 
bution, 496-97 

joint interval distributions, 
499-500 

levels of analysis of, 495- 
96 


mathematical background, 
494-500 

models of, 503-7 

motor activity, 500-1 

somatic senses, 502-3 

stochastic point processes, 
495 


visual system, 501-2 
statistical theory, 516 
Neurophysiology 

of the avian brain, 392- 
93 

comparative, 129 

uses of computer in, 89- 
106 


Neutrophils 
endotoxin response of, 47- 
48 
mitosis in, 41 
neutrophilia, 46-47 
factor producing, 48-49 
physiologic role of, 46 
production, distribution, 
and kinetics of, 45-50 
measurement of, 49-50 
substances regulating, 47- 
50 
release of, 49 
Nexus 
cardiac, 227 
Nicotinic acid 
on coronary circulation, 
320 


Nitrobenzene 
olfactory perception of, 
388, 400-1 
Nitrogen 
in olfactometers, 382 
Nitroglycerin 
on coronary blood flow, 247, 
251 


Norepinephrine 
cardiac storage of, 251-52, 
254 


and coronary circulation, 
246, 320 

gastrointestinal circulatory 
effects of, 321-22 

and heart failure, 254 

in myocardial contraction, 
232 

in olfaction, 414 

on pulmonary circulation, 
186 


Norethynodrel 
mechanism of action of, 
270-71 
Nose 
olfactory role of 
membrane factors in, 
387 
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muscle factors in, 386- 
87 


Nutmeg 
olfactory perception of, 
384 


fe) 


2-Octanone 
olfactory threshold for, 385 
Octopus 
learning in, 127-29 
detour behavior, 128-29 
discrimination, 128 
overtraining effect on, 
128 
Oils, aromatic 
see specific ones 
Olfaction, 381-434 
absolute olfactory threshold, 
398 
to block pregnancy, 423 
electro-olfactogram, 404- 
6 


and food selection, 423 

and motion sickness, 424 

odor prediction, 398-99 

perception studies of, 382- 
96 


developmental aspects of, 
389-90 

factors of thresholds, 385- 
90 


human thresholds, 384- 
85 

intensity and quality scales, 
385 


metabolic factors in, 388- 
89 

nonhuman, 390-94 

nutritional deficiency ef- 
fects on, 389 

odor mixtures, 395-96 

odor quality, 394-95, 398- 
99 


olfactometers, 382-83 
during pathological states, 
388 


psychophysical methodology, 
383-84 


Raman spectra of, 399- 
400 

receptive process of, 396- 
402 


excitation, 397 

mechanisms, 396 

model of, 401-2 

physicochemical relations 
in, 397 

receptors and central path- 

ways, 402-21 

anatomy of olfactory bulb, 
408-10 

behavioral effects of le- 
sions, 421 

electrophysiology of olfac- 
tory bulb, 410-11 








562 


extrabulbar anatomy and 
function, 415 

higher olfactory centers, 
418-20 

induced activity, 411-12 

lateral olfactory tract, 
415-17 

mechanisms of, 406 

medial olfactory tract, 417- 
18 

mucosal potentials, 404- 
6 


olfactory mucosa, 403 
olfactory pigments, 403- 
4 


receptor specificity, 406- 
8 


reticulobulbar influences 
and arousal reactions, 
420-21 
unit activity and intrabulbar 
connections, 412-15 
and reproduction, 422-23 
and water balance, 424 
of X ray, 424 
Olfactometers 
design problems of, 382- 
83 


Olfactory bulb 
anatomy of, 408-10 
of avian species, 393 
electrophysiology of, 410- 
11 


isolation of, 415 
morphological isomorphism 
of, 411 
unit activity of, 412-13 
Olfactory nerve 
bundles in, 407 
initiation of impulses in fi- 
bers of, 396 
lesions in, 392 
section of, 392 
Optic nerve 
statistical analysis of, 516 
Organ culture 
of embryonic skin, 163-64 
prolactin studies by, 75-76 
Osteoclasts 
lysosome function in, 474 
Ouabain 
antagonism of, 252 
on myocardial contractility, 
230, 232 
and sugar transport, 222 
Ovary 


ascorbic acid depletion in, 
279-81 

early pregnancy changes in, 
296 


light effects on, 285 
steroidogenesis in, 291 
uterine influences on func- 


see Fertility Control; Re- 
productive physiology 
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Ovulation 
immunological suppression 
of, 272 
for maintenance of corpus 
luteum, 289-90 
neuroendocrine factors in, 
281-84 
number of ova shed, 283- 
84 
temporal organization of, 
281-82 
Ox 
circulatory anatomy of, 336, 


Oxidative phosphorylation 
cardiac, 234-35 
Oxygen 
conservation of by diving 
animals, 3 
consumption of 
cardiac, 239, 241, 255, 
319 
during diving, 332 
hyperbaric effects on, 324 
hypoxia, 325-26 
muscle metabolism of, 29- 
30 


pulmonary surface tension, 
191 

on renal circulation, 316 

tension gradient 

myocardial, 319-20 
Oxytocin 

comparative circulatory ef- 
fects of, 341 

mammary effects of, 287 

on prolactin secretion, 
78 


P 


Pacemaker units 
statistical behavior of, 503, 
505, 513 
Palmitic acid 
transport of, 212 
Pancreas 
acinar cells of 
metabolism in, 355-56 
action of sulfonylureas on, 
359-61 
beta cells of 
comparative shapes of, 
352 


insulinogenesis in, 356 
insulin storage in, 352 
cellular autophagy in, 451 
circulation in, 322 
glucose metabolism in, 353- 
55 
and insulin, 347-80 
hormonal effects on, 362 
mechanism of glucose 
action on, 357-59 
storage and secretion, 351- 
53, 355-56 
metabolism in islet cells of, 


353-64 
see also Islets of Langerhans 
Pancreatitis 
iron absorption in, 218 
Papaverine 
on coronary circulation, 
321 
on renal autoregulation, 
314 


Paramecia 
learning by, 111-13 
Parathormone 
and lactation, 58 
Parathyroidectomy 
and calcium transport, 213 
Parlow assay 
for gonadotropins, 279-80 
Penguin 
diving physiology of, 329 
Pentobarbital 
on renal autoregulation, 
315 
Peppermint, oil of 
olfactory perception of, 384, 
386 


Perception 
olfactory, 382-96 
Periamygdaloid cortex 
and olfaction, 415 
Pericellular axon net 
as source of image-driven 
behavior, 8-9 
Perinereis 
learning in, 125 
Phagocytes 
digestive mechanisms of, 
444 


Phagosomes 
cellular role of, 443 
definition of, 438 
exocytosis in, 463 
membrane coalescence in, 
465 
Phenethylbiguanide 
hypoglycemic effect of, 
361 
Phenylalanine 
in epidermis, 164 
Pheromones 
significance of, 390 
Philadelphia chromosome 
distribution of, 42 
Phlorizin 
inhibition of triglyceride 
synthesis by, 208 
and sugar transport, 222 
Phosphate esters 
model of hydrolysis of, 
222 
Phosphoenolpyruvate 
as muscle energy source, 
32 


Phosphofructokinase 
in muscle glycolysis, 31- 
32 


Phospholipids 
epidermal, 159 


Phosphorylase 
cardiac levels of, 254-55 
Phosphorylcreatine 
muscle site of, 25-29, 
33 


Physeter macrocephalus 
diving physiology of, 327 
P 


ig 

circulation in, 337 

insulin structure in, 347, 
349 


Pigeon 

circulation in, 336 

olfactory sensitivity of, 

392 

see also Columbidae 
Pigmentation 

of hair and skin, 172-74 

olfactory, 403-4 
Pineal g ad 

and ‘taction, 419 
Pituitary 


hormone implantation into, 
275 


hormones of 
see Prolactin 

-hypothalamus interrelation- 
ship, 274-78 

kinetics of hormone uptake 
by, 275 

prolactin content cycle in, 
28 


Placenta 
corticosteroid secretion by, 


enzymes of, 296 

insulin transfer in, 369- 
70 

and prolactin secretion, 
57 


protein hormones of, 289- 
99 


steroidogenesis in, 296-97 
transfer of hormones across, 
299 
transplantation of, 301 
trophoblastic layer identifi- 
cation, 300 
Planaria 
cannibalism and chemical 
studies of, 121-23 
classical conditioning of, 
117-20 
discrimination, 119-20 
extinction, 118-19 
procedure for, 118 
conditioned lethargy of, 117 
habituation in, 117 
learning in, 115-24 
operant conditioning in, 
121 


regeneration studies of, 
122-23 

response to heat and light, 
115-16 

RNA hypothesis of, 122-23 

significance of slime trails 


SUBJECT INDEX 


of, 116 
Plasma 
binding of insulinlike mate- 
rial by, 364-65 
insulin transport in, 364- 
66 
Platelets 
circulating regulators of, 
50-51 
production, distribution, 
and kinetics of, 50-51 
Platyhelminthes 
learning in, 115-24 
Platynereis 
learning in, 124 
Polycythemia vera 
hematopoiesis in, 42 
hemodynamic effects of, 
259 
Polysaccharides 
lysosomal degradation of, 
461 
Polyvinylpyrrolidone 
and lysosome formation, 
443, 445 
Post-lysosomes 
cellular role of, 460 
definition of, 438 
Post-stimulus-time histogram 
(PST) 
description and uses of, 
513-17 
latency studies of, 515-16 
population studies of, 516- 
17 


Posture 
and breathing control, 181 
Potassium 
and myocardial contraction, 
233-34 
Potassium chloride 
olfactory perception of, 
388 


Prednisolone 
on mucopolysaccharide 
metabolism, 154-55 
Preunisone 
stabilization of lysosomes 
by, 485 
Pregnancy 
embryo as homograft, 299- 
301 


first events in, 295-96 

hyperinsulinism of, 352 

and insulin autoantibodies, 
368 


luteal factors in termination 
of, 291 
multiple births 
increased incidence of, 
270, 284 
olfactory sensitivity during, 
388, 422 


placental protein hormones, 
steroidogenesis during, 
296-98 
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Pregnant mare serum 
-CNS interrelationships, 
273 
Pre-lysosomes 
definition of, 438 
Prepyriform cortex 
and olfaction, 415, 417- 
19 
Primates 
regional circulation in, 
341 


Procaine 
in renal autoregulation, 
314 


Progesterone 
gonadal genesis of, 291-95 
-hypothalamus interactions, 
276 
for maintenance of corpus 
luteum, 288-89, 291 
and ovulation, 282-84 
placental, 297-98 
pregnancy role of, 298 
on prolactin secretion, 
77 
20a reduced form of 
in ovulation, 282-84, 293 
in uterine physiology, 298 
Progestins 
and ovulation, 282-84 
Prolactin 
biochemistry of, 57 
chorionic growth hormone, 
298-99 
control of secretion of, 69- 
80 
hormonal, 75-79 
hypothalamic inhibition of, 
69-71 
inhibiting factor, 71-72 
in nonmammalian verte- 
brates, 72-75 
in pituitary tumors, 79- 
80 


on erythropoiesis, 45 

extraction procedure for, 
80-81 

growth promotion by, 57, 
62 


identification and assay of 
comparative, 67-69 
recent developments in, 
79-82 
immunological studies of, 
82 
introduction to, 57 
as luteotropin, 288-90 
to maintain ovarian sensitiv- 
ity to LH, 61 
nature of, 287 
occurrence of in vertebrate 
hypophysis, 65-69 
"prolactin cells", 66-69 
physiological actions of, 
57-64, 2 
in lactation and mammary 
growth, 57-59, 81 
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luteotropic action, 60-63, 
81 


in males, 62-63 
in mammary tumorogene- 
sis, 59-66 
in nonmammalian verte- 
brates, 63-64 
placental effects on, 57 
secretion of, 287-88 
Prolactin- inhibiting factor 
evidence for, 71-72 
L- Proline 
gastrointestinal active trans- 
port of, 203-4 
Pronethalol 
on heart rate, 250, 252 
Prostate 
cellular autophagy in, 451 
Protein 
binding of 
by mucopolysaccharides, 
141-45 
contractile, 230 
gastrointestinal absorption 
of, 201-7 
synthesis of 
by gonads, 294-95 
by skin, 164-65 
Protolysosome 
definition of, 438 
Protozoa 
defecation mechanisms of, 
462 
digestive mechanisms of, 
444 


learning in, 111-13 
to study lysosomes, 472 
Pseudemys 
diving physiology in, 328, 
331 


olfactory sensitivity of, 
391-92 
PST 
see Post-stimulus-time 


Psychoneurology 
behavioral studies of, 1- 
16 
Psychophysics 
of olfactory perception, 
383-84 
Puberty 
light effects on, 286 
Pulmonary artery 
gas exchange in, 189 
pressure of 
hypoxic effects on, 325- 
26 
responsiveness of smooth 
muscle of, 186 
Pyridine 
olfactory perception of, 388- 
89, 424 


R 
Rabbit 


SUBJECT INDEX 


circulation in, 337 

insulin structure in, 347 
Rana pipiens 

diving physiology of, 330 
Rat 

circulation in, 338-39 

fertility control of, 268 

olfactory sensitivity of, 393- 

94 


reversal learning in, 131 
Rattlesnake 
olfactory sensitivity of, 
392 


Reactive hyperemia 
and autoregulation, 313-14 
carbon dioxide effects on, 
323 
flowmeter studies of, 243 
mechanisms of, 313-14 
Red blood cells 
see Erythrocytes; Hemato- 
poiesis 
Reflexes 
conditioned 
characteristic phenomena 
of, 3 
defensive, 2-4 
generalization and differen- 
tiation of, 4 
inhibition in, 5 
nervous circuits of, 9- 
10 
tonic 
origin of, 2 
Reproductive physiology, 
267-310 
control of fertility, 267-72 
by man, 269-72 
natural, 267-69 
gonadal steroidogenesis, 
291-95 
biosynthetic pathways, 293- 
94 


conjugated steroids, 294 
in corpus luteum, 291- 
92 
in follicle, 292 
influence of gonadotropins 
on, 294-95 
in stroma and interstitial 
292-93 
in testis, 293 
maintenance of corpus lute- 
um, 288-91 
neuroendocrine interrelation- 
ships, 272-86 
gonadotropins, 279-81 
hypothalamic-pituitary 
interrelationship, 274- 
17 
light effects on, 285-86 
ovulation, 281-84 
releasing factor, 277- 
79 


sexual differentiation of 
CNS, 272-74 
pregnancy, 295-301 


embryo as homograft, 
299-301 
placental protein hormunes, 
298-99 
steroidogenesis, 296-98 
prolactin, 287-88 
role of olfaction in, 422- 
23 


Reptiles 
circulation in, 341 
olfactory sensitivity of, 390- 
92 


Reserpine 
to annul testosterone, 273 
on olfaction, 414 
on prolactin release, 288 
to replace progesterone, 
284-85 
Residual body 
definition of, 436 
Respiration, 177-200 
and arterial blood pressure, 
317 
control of breathing, 177- 
81 


chemical, 177-81 
nonchemical, 181 
gas exchange, 186-90 
diffusing capacity, 188- 
89 


distribution of ventilation 
and perfusion, 186-88 
extracapillary, 189-90 
in relation to cardiac cycle, 
189-90 
mechanics of, 192-97 
bronchoconstriction, 192- 
93 
collateral ventilation, 
197 
compliance and venous 
admixture, 194-95 
constriction of terminal 
airways, 193-94 
distribution of intrapleural 
pressure, 196-97 
resistance of airflow, 
192 
of thorax and respiratory 
muscles, 195-96 
during olfaction, 384 
pulmonary circulation during, 
181-86 
mechanical factors in, 181- 
84 
vasomotor activity, 184- 
86 
surfactant, 190-92 
and systemic circulation, 
323-26 
Reticular formation 
cardiac effects of, 249 
diffuse inhibition by, 13 
and olfaction, 415, 420 
statistical behavior of, 
503 


Reticuloendothelial system 


blockade of, 484 
Retina 
computer simulation of, 
93 


PST studies of, 515 
spontaneous activity of, 
501-2 
Rheology 
review of, 311 
Rheumatoid arthritis 
protein binding in, 145 
Rhinomanometry 
with olfactometry, 383 
Ribonucleic acid 
in skin, 165 
transfer of training by, 
121-23 
Rosewood oil 
olfactory perception of, 
389 


Ruminants 
circulation in, 339 


s 


Salamanders 
effects of prolactin on, 63, 
68, 75 
Salmon 
blood sampling of, 336-37 
olfactory sensitivity of, 
391 
Sarcoma, Rous chicken 
protein binding in, 145 
Sarcomere 
size of 
in myocardial contraction, 
228-29 
Sarcoplasmic reticulum 
and muscle activation, 22- 
25 
and myocardial contraction, 
229 


Scatol 
olfactory perception of, 
392 


Sea anemones 
learning by, 114 
Seals 
biotelemetric studies of, 
337 


diving response of, 326-27, 
329-32, 334 
Sec-butyl acetate 
olfactory perception of, 
293 


Secretin 
and insulin release, 359 
Segresome 
formation of, 449 
Seminal vesicles 
prolactin stimulation of, 62- 
63 


Serial correlogram 
for neuronal spike interpre- 
tation, 499-500 
Serotonin 
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on estrus, 285 
and olfaction, 414 
see 5-Hydroxytryptamine 
Sexual differentiation 
of central nervous system, 
272-74 
Sharks 
biotelemetric studies of, 
337-38 
Sheep : 
circulation in, 341 
anatomy of, 336, 339 
insulin structure in, 347 
Shock, hemorrhagic 
left ventricular failure in, 
260 
Sialic acid 
in connective tissue muco- 
polysaccharides, 138 
Silicosis 
lysosome role in, 484 
Silkworms 
"programmed cell death" 
in, 474 
Skin 
as abarrier, 159-62 
cellular autophagy in, 451 
circulation in, 312 
cooling of 
to stimulate respiration, 
181 
nature of epidermal lipids, 
159-60 
percutaneous absorption, 
160-62 
electrochemical potentials 
in, 161 
factors influencing, 160- 
61 
nature of vehicles for, 


role and structure of base- 
ment membrane, 162 

of water, 160 

synthesis and development 

of epidermal elements, 
162-74 

cell differentiation, 162- 
63 


cell migration, 165 
control of mitotic activity, 
165-67 
hair follicle, 167-72 
keratinization, 163-64 
pigmentation, 172-74 
protein synthesis, 164- 
65 
Smell 
see Olfaction 
Smoking 
and olfactory sensitivity, 
390 


Snakes 
diving physiology of, 326, 
328 


erythrocyte measurement 
in, 334 
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Sniffing 
and olfaction, 384, 403 
Sodium 
in heart failure, 260 
and myocardial contraction, 
233-34 
and olfaction, 406 
and sugar transport, 221- 
23 
Sodium bicarbonate 
olfactory perception of, 
388 


Sodium chloride 
olfactory perception of, 
388 


Somatic senses 
single-unit activity statistics, 
502-3, 508 
Somatotropin 
chorionic prolactin effects 
on, 
and lactation, 58-60, 70 
in tumors, 79 
see also Growth hormone 
Somite 
to study cartilage formation, 
145-46 
Sorbitol 
gastrointestinal absorption 
of, 220 
Sound 
to control fertility, 269 
Space 
orientation in, 10-11, 14 
muscle proprioceptors in, 
10 


optic and vestibular recep- 
tors for, 10 
Sper matogenesis 
immunological blocking of, 
272 
Spermatozoa 
lysosome function in, 474, 
476 


Spike 
see Neuronal spike data 
Spike-train analysis 
autocorrelation of, 498- 


of two spike trains, 509- 


cross correlation, 510 

experimental studies of, 
512-13 

independence and random- 
moment hypothesis, 509- 
10 

types of dependence, 510- 
12 


see also Neuronal spike data 
Spinal cord 

general inhibition in, 13 
Spinal grey matter 

statistical behavior of, 

503 

Spinal reflex 

coordinating mechanism of, 1 
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Spuamous cells 
development of, 164 
Squid 
learning in, 127 
Starfish 
learning in, 114 
Statistical techniques 
of spike-train analysis, 
495 
Stellate ganglion 
in coronary circulation, 
320 
Stem cells 
patterns of differentiation 
of, 42 
Stenothearus minor 
diving response of, 331- 
32 


Steroidogenesis 
gonadal, 291-95 
biosynthetic pathways, 
293-94 
of conjugated steroids, 
294 
corpus luteum, 291-92 
follicle, 292 
gonadotropin influence on, 
294-95 
stroma and interstitial 


during pregnancy, 296-98 
Steroid 5-38-ol-dehydrogen- 


ase 

localization of, 293 

Steroids 

blood determinations of, 
295 

conjugated, 294 

synthetic pathways of, 293- 
94 


Stomach 
carbon dioxide effects on, 
324 
circulation in, 321 
Stratum corneum 
permeability of, 161 
proteolipids of, 159-60 
Stroma 
steroidogenesis in, 292-93 
Strontium 
membrane transfer of, 
212 


positive inotropic action of, 
233 


Strophanthidin 
and sugar transport, 222 
Succinic acid 
on iron absorption, 218 
Sucrose 
gastrointestinal absorption 
of, 219-20 
and lysosome formation, 
443, 445, 484 
olfactory perception of, 
388 
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Sugars 
active transport of, 220- 
23 
model of, 222 
structural requirements 
for, 220-21 
gastrointestinal absorption 
of, 219 
pancreatic metabolism of, 
353-55 
Sulfonylureas 
hypoglycemic action of, 
359 


Sulfur 
in hair, 170-71 
Superior olive 
PST studies of, 514 
statistical analysis of single- 
unit data in, 501, 505 
Symphysodon discus 
prolactin effects on, 63 
Synalbumin 
location and action of, 370 
Systemic circulation 
see Circulation, systemic 


T 


Tar 
olfactory perception of, 
384 


Taurocholate 
on triglyceride synthesis, 
210 


Tay-Sachs disease 
lysosome role in, 483 
Teleosts 
effects of prolactin on, 63- 
64, 66, 68, 74-75 
erythrocyte measurement 
in, 334-35 
metabolism in islets of, 
353 
Telolysosomes 
cellular role of, 460 
definition of, 438 
Temperature 
comparative circulatory 
responses to, 340 
and olfactory perception, 
385-87 
Tenebrio 
learning in, 130 
Testis 
circulation in, 339 
steroidogenesis in, 293 
Testosterone 
circulating level of, 295 
gonadal genesis of, 293 
on mucopolysaccharide 
metabolism, 154 
placental, 296 
reserpine antagonism of, 
273 
Testosterone deh, irogenase 
placental, 296 
Tetracaine hydrochloride 


olfactory effects of, 387 
Tetrahymena pyriformis 
lysosome formation in, 439- 
40, 445, 451, 472 
Thalamus 
PST studies of, 515-16 
single-unit activity of, 
502 


Thiamine 
deficiency of 
effects on olfaction, 389 
Thiophene 
olfactory perception of, 
388 


Thorax 
and respiration mechanics, 


dynamic consequences of, 
94 


Thrombocytopenia 
remission in, 51 
Thrombocytosis 
production of, 51 
Thymidine 
epidermal uptake of, 164 
Thyroid cells 
cellular autophagy in, 451 
digestive mechanisms of, 
445 
exocytosis in, 449 
Thyroid hormones 
cellular production of, 
45 
and lactation, 58 
and lysosomes, 477 
and mucopolysaccharide 
metabolism, 152, 155 
on prolactin secretion, 77- 
78 
Thyroid-stimulating hormone 
pinocytic action of, 466 
in tumors, 79 
Thyroxine 
effect of oral contraceptives 
on, 270 
on erythropoiesis, 45 
excessive production of, 
484 
on mammotropic tumors, 
80 


in metamorphosis, 443 
on mucopolysaccharide 
metabolism, 155 
Tissue culture studies 
of anterior pituitary tissue 
hormone release, 70 
of hair pigmentation, 172 
of seminal vesicle response 
to prolactin, 63 
Tokophrya infusionum 
lack of defecation mechan- 
isms in, 463 
Tolbutamide 
pancreatic effects of, 355, 
359-61 
Toluol 


olfaction of, 424 
Tongue 
circulation, 317 
Tortoise 
olfaction in, 405 
Transverse tubules of sarco- 
plasmic reticulum 
see T system 
Tre 
sources of, 219-20 
Tricarboxycylic acid 
and insulin secretion, 358 
Trichorrhexis nodosa 
metabolic defect of, 171-72 
Trigeminal nerve 
diving response of, 333 
Trigeminal nuclei 
statistical behavior of, 503, 
505 
Triglycerides 
biosynthetic pathways of, 
210 
gastrointestinal absorption 
of, 207-11 
hydrolysis of, 207 
inhibition of synthesis of, 
208 
Trioctanoin 
gastrointestinal absorption 
of, 211 
Tripalmitin 
gastrointestinal absorption 
of, 211 
Triphosphopyridine nucleo- 
tide 


in pancreatic islets, 355 
Triton WR-1339 
cellular effects of, 446-47, 
451, 482-84 
Triturus 
olfactory sensitivity of, 391 
Tropomyosin 
in muscle contraction, 24 
Trypsin 
insulinlike activity of, 481 
Tryptamines 
pancreatic, 355 
T system 
in muscle activation, 22-25 
physiological role of, 23-24 
Tumors 
and hair follicle growth, 
167-68 
islet cell 
and insulin storage, 352- 
53 
lysosome function in, 474 
and prolactin secretion, 59, 
79-80 
Tursiops truncatus 
diving response of, 331 
hematology of, 335 
Turtles 
biotelemetry of, 337-38 
circulation in, 336-38 
diving response of, 326-28, 
331-32 


SUBJECT INDEX 


U 


Urea 
olfactory perception of, 
388 


Uridine diphosphate (UDP) 
in connective tissue biosyn- 
thesis, 149-51 
Urogenital system 
masculinization of, 273 
Uterus 
function of, 18 
muscles of, 19 
role in ovarian function, 
290-91 
role of progesterone in, 
298 


Vv 


Vacuolar apparatus 
definition of, 437 
description of, 469 
functions of, 470-72 

Vagus nerve 
and breathing control, 181 
and coronary blood flow, 

245, 249-50, 320 
and diving response, 332 

Valeric acid 
olfactory threshold for, 386 

Vanillin 
olfactory perception of, 389, 
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Vascular bed 
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diving physiology of, 328, 
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Zato-coding 
in computer information stor- 
age, 101 
Zinc 
in insulin metabolism, 
364 
and myocardial contraction, 
232 


Zymogens 
functions of, 480-81 
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